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a single wavelength, multi-band imagery may reveal 
a characteristic "spectral signature". In this way it is 
possible not only to identify crops, but also to see how 
far advanced they are, so that harvests can be pre­
dieted: this will yield great economic benefits on a 
world-wide basis, since inputs and sowing acreages 
can be adjusted to prevent glut or shortage. Pollution 
and the water content of cloud" can be monitored. 
Radar and infrared imagery may reveal sub-surface 
features such as geological faults and the boundary of 
thick a" opposed to thin superficial deposits. With 
ordinary visual photographs of good metric quality, a 
satellite could soon map and contour 95 per cent of the 
Earth at a scale of 1 : 250,000. Even counts of animal 
populations may be feasible. 

The use of infrared imagery to detect forest fires 
at an early stage, and to map large fires through their 
smoke blanket, is now an operational, and obviously 
a very economic, system. Infrared also detects hot 
spots in volcanoes, and satellite observations would 
seem the obvious form of volcano vigil. Ektachrome 
infrared photography seems to be particularly useful 
for vegetation mapping and for urban geography, but 
even better results may be obtained by combining 
images on several wavelengths by the technique of 
colour image enhancement. Geographers and geolo­
gists in particular are now aware of the value of newcr 
remote sensing techniques, but far too little research has 
yet been done. Rmall scale imagery is often difficult to 
int.erpret, especially in urban areas. 

Observations from the air have not completely 
replaced those on the ground, and obviously those from 
space will not replace those from the air for all purposes: 
as yet the dividing line is very blurred. Sometimes 
the optimum solution may be a combination. For 
example, slicks of fish oil may be located on satellite 
imagery, and the type of fish present may then be 
identified by airborne spectrometers; finally, fishing 
vessels will locat.e t.he desired fish precisely, with echo 
sounders. 

Although they arc totally speculative, preliminary 
cost-benefit analyses of satellite sensing systems for 
resource inventory and appraisal are highly favourable. 
Ewn though profitability is not assured, the prospects 
art' promising, and there is no excuse for failing to 
grasp this timely opportunity. An organizational 
footnote: the reading of papers by title only, despite 
prior' circulation of abstracts, rarely generated as much 
discusi->ion as the reading of papers in full or in summary. 

Dielectrics Discussion Group 
from a Correspondent 

GREGYNOG HALL, near Newtown, Montgomeryshire, 
which is now an attractive study centre for the Univer­
sity of Wales, was the venue for a recent two-day 
meeting of more t.han fifty scientists interested in 
dielectric studies. The participants included research 
workers from Government., industrial and university 
laboratories. 

The rnceting took the form of prepared contributions 
on various aspects of dielectric studies. These "verc 
followed by informal discussions. In an introductory 
talk, Professor A. D. Buckingham (Bristol) reviewed 
dielectric t.heory and discussed some recent theoretical 
t.reatment.s of static and dynamic dielectric behaviour. 
I n a session devoted to 't.he dielectric properties of 
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water, Dr J. B. Hasted (London) reviewed some of the 
theories and indicated the contribution of dielectric 
studies to the determination of structures in liquid 
water. Contributions on aqueous solutions came from 
Dr D. A. Weyl (Unilever Ltd, Sharnbrook) and Dr D. 
Rosen (Chelsea). The features related to t.he Debye 
dipolar relaxation which are observed in the 1-100 
cm- 1 region were discussed at one session. The prin­
ciples of Fourier methods and instrumentation were 
described by Dr .J. Chamberlain (National Physical 
Laboratory), while Dr Mansel Davies (Aberystwyth) 
outlined some experimental results and their signifi­
cance in relation to molecular behaviour. Dr G. Wyllie 
(Glasgow) discussed liquid solut.ions of the inert gases 
and Dr L. E. Sutton (Oxford) gave an account of 
preliminary measurements on metal complexes posses­
sing high atomic polarization. Dr G. Williams (Aberyst­
wyth) gave a systematic review of relaxation effects 
in solid polymers and Professors North (Strathclyde) 
and Ivin (Belfast) discussed the results obtained for 
polymers in solution. During an open session on 
Wednesday afternoon Dr Block (Liverpool) gave a 
short account of dielectric relaxation in poly-r-benzyl­
I.-glutamate in solution, Mr J . R. L . Swain (Aberyst­
wyth) reported on t.he use of a polystyrene matrix 
as a medium for directly observing intramolecular 
frequencies in cyclohexyl rings and thianthrene-pety 
molecules, and Mr G. W. F. Pardoe (Aberystwyth) 
discussed some further results obtained in the far 
infrared spectral region. The material presented 
showed how molecular dynamical behaviour can be 
explored by dielect.ric methods from very low (10. 2 

Hz) to very high (1012 Hz) frequencies, and a number 
of novel aspects of such behaviour were presentcd. 
and discussed. 

The success of t.he rneeting was such that. thosp 
present agreed unanimously to set up a continuing 
Dielect.rics Discussion Group which will meet not more 
frequently than once a year. Because of the very 
varied interests of its mcmbers, which cover general 
theory, studies of physical properties, and applications 
to chemistry, polymer technology and electrical 
engineering, the group does not. currently intend to 
seek affiliation wit.h any single professional or learned 
societ.y. A committ.ee consisting of Dr L. E. Sutt.on, 
FRS (chairman), Dr J. B. Hasted and Mr Wilson 
Reddish (ICI Plastics Division, Welwyn), Dr 
Mansel Davies and Dr A. H. Price (Aberystwythl was 
empowered to arrange the further meetings. Dr 
Price was elected secretary of the group. 

Ice over the Earth 
by our own Correspondent 

KNOWLEDGE of the physical properties of ice sheet.s 
can reveal something of the nature and behaviour of 
t.he ice sheets which covered much of the northern 
hemisphere during the Pleistocene period. The effects 
of t.hese ice sheets on flora and fauna were extensive 
and the fossil evidence could probably tell a great deal 
about the mechanism of evolution. These two points 
emerged on April 18 at a mceting of the Linnean 
Societv. 

Dr G. de Q. Robin, the director of the Scott Polar 
Research Institute in Cambridge, described some recent 
investigations of the properties of the ice sheets of 
Greenland and Antarctica. The thicku('sR of the icf' 
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has been measured using radio echo sounding. The 
rate of accumulation of the ice is shown by the annual 
layering where it is visible, and lower down in the ice-
100-300 metres deep-measurements of the ratio of 
oxygen-I8 to oxygen-I 6 can be used. It has been found 
that the thickest ice is not necessarily where the rate 
of accumulation has been fastest; ice flows away from 
some areas. Temperature also seems to have little 
effect on the thickness of the ice sheets. 

This sort of information about the physical propcr­
ties of the ice, combined with geological evidence, is 
bcing used to build up a picture of the dimensions, 
flow and climate of the Pleistocene ice sheets. Calcula­
tions from the known rates of accumulation indicate 
that it would take 10,000-15,000 years for the iee to 
expand from its present extent to that of the greatest 
glaciation of the Ice Age. Recession back to the present 
situation would probably take 5,000-10,000 years. 
The expansion of the ice sheets seems to have occurrcd 
largely by spreading from cores of existing ice. 

Dr R. G. West, of the Botany School at the Univer­
sity of Cambridge, talked about the biological conse­
quences of glaciation. During each of the three major 
glaciations of the Pleistocene, ice covered much of the 
British Isles; at its greatest extent only a belt of land 
south of where London is now was left uncovered. 
Before the first cold period, the British flora, in common 
with that of the rest of Europe, contained many species 
which are now characteristic of eastern Asia and North 
America, such as Tsuga, Sequoia and Metasequoia. 
These became extinct in Britain with the coming of the 
cold, after which there was a tundra-like flora, rich in 
low growing species and containing combinations of 
plants which are not known now. These flourished on 
the fresh soil which was made available by freezing 
and thawing processes, without competition from 
trees, and in a diversity of habitats. 

The animals, because of their way of life, suffered 
more than the plants, and there is a great difference 
between the situation now and that before glaciation. 
Deer, elephants and rhinoceroses soon became extinct. 
Only the insects seem to have escaped as lightly as the 
plants with comparatively few extinctions during 
glaciation. 

Free Fatty Acids and Heart Deaths 
from our Medical Biochemistry Correspondent 

THE blockage of the blood supply to a portion of any 
tissue, usually as a result of thrombosis in the blood 
vessel, cuts off the oxygen supply to the tissue. Unless 
the oxygen supply is rapidly restored, the tissue cells 
will die, thus creating an area of infarction. When this 
occurs in the heart it may prove fatal, but paticnts 
can make good recoveries. It is not easy, however, to 
predict the likely outcome in individual cases of 
myocardial infarction. 

A report now published suggests that there is a 
connexion between high concentrations of free 
(unesterified) fatty acids in the serum immediately 
after acute myocardial infarction and the development 
of disorders in the heart rhythm and death. Oliver, 
Kurien and Greenwood (Lancet, i, 710; 1968) measured 
the free fatty acid concentrations in the serum of 200 
patients within the first 48 hours after an acute myo­
cardial infarction. A blood sample was taken as soon 
as possible after admission to hospital, and later blood 
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samples were taken each morning so that they were 
comparable with the fasting blood concentrations of 
a series of controls. 100 control male subjects had a 
mean free fatty acid concentration in the serum of 
521 ± 129 micro equivalent per. litre, and there was no 
evidence of any variation with age or sex. The highest 
free fatty acid concentrations were found within four 
to eight hours of the start of the attack, and almost 
invariably the highest concentration in each patient 
was in the first blood sample taken. When the patients 
were divided into four groups according to the highest 
free fatty acid concentration recorded in the serum, 
there was a clear correlation between early and late 
deaths and the increase in concentration of free fatty 
acids. There was also a clear connexion between the 
presence of a high free fatty acid concentration in 
the serum and the development of abnormalities in 
the heart beat (arrhythmias). 

There was no correlation between the free fatty 
acid concentration and clinical state of the patient on 
admission, except that shock was more frequent in 
patients with very high concentrations. The free 
fatty acid and blood glucose concentrations were not 
significantly correlated except in patients with shock, 
and there was no correlation between free fatty acid 
concentrations and serum creatine kinase or aspartate 
aminotransferase concentrations. The increased enzyme 
concentrations are presumed to come from leakage 
of enzymes from dead tissue and therefore reflect the 
amount of tissue damage, but there was no correlation 
between enzyme concentrations and the development 
of arrhythmias. 

The authors suggest that the free fatty acid increase 
in serum may be a sign of the presence of excess cate­
cholamines, particularly noradrenaline. These com­
pounds are known to stimulate the hydrolysis of lipids, 
and excess catecholamine could affect the function of 
the heart and incidentally increase the free fatty acids 
in the serum. The same authors alternatively suggest 
that the heart tissue uses the fatty acid as respiratory 
substrate. Fatty aeids require more oxygen for respira­
tion than the equivalent carbohydrate substrate, and 
this additional requirement in a tissue already suffering 
from lack of oxygen might eause further damage. 
Much further work is necessary before the reason for 
the connexion between serum free fatty aeids and heart 
arrhythmias and deaths is established, but this test 
seems to distinguish a group of patients who require 
the most careful attention after acute myocardial 
infarction. 

Ordered Transcription 
from our Microbiology Correspondent 

THE latest contributions from H. O. Halvorson's 
group at Madison, on the differentiation of bacterial 
endospores, are concerned with the timing of enzyme 
syntheses during the sequence of events leading to 
vegetative growt,h, that is, during the period known 
as outgrowth. Earlier work had shown that the dor­
mant spore almost completely lacks mRNA, so protein 
synthesis during outgrowth is dependent on new 
transcriptions. Considerable evidence has accumulated 
to suggest that a sequential synthesis of proteins occurs 
at this time. Furthermore, as mRNA has a short half­
life, these ordered syntheses may mirror an ordered 
transcription of the genome. Steinberg and Halvorson 
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